Background: The patient's view of their mental health is a central aspect in research and practice. Yet, little is known about which psychopathological symptoms are linked with patients' satisfaction with their mental health. We aimed to identify these symptoms in patients with schizophrenia. Methods: An individual patient data meta-analysis was conducted with data from 2,488 patients from 8 independent studies. Satisfaction with mental health was rated on a 7-point scale, and symptoms were observer-rated using identical items from the Brief Psychiatric Rating Scale and the Positive and Negative Symptom Scale. Mixed multilevel univariate followed by multivariate regression models were used to identify symptoms associated with satisfaction with mental health. Results: In univariate regressions, all subscales -not age and gender -were associated with mental health satisfaction. In the multivariate regression, only affective and negative symptoms were significantly associated with a lower satisfaction with mental health, explaining 22.5% of the variance. Conclusions: Observer-rated psychopathological symptoms are linked to patients' mental health satisfaction. In addition to affective symptoms -which are commonly negatively linked with satisfaction ratings -a higher level of negative symptoms makes patients less satisfied with their mental health, whilst positive and other symptoms do not influence mental health satisfaction.
Background
Over the last 30 years, the perspective of the patient has become central to the treatment of mental disorders. For people diagnosed with schizophrenia, the course of the illness often lasts decades, meaning that understanding the patient perspective is particularly crucial because it may have meaningful consequences for their chronic distress levels as well as for their likelihood to adhere to treatment. In order to be as effective and empathetic as possible when treating patients with psychosis, it is important that we understand which symptoms most influence their satisfaction with their mental health. In contrast to clinicians, who focus on positive symptoms when dis- cussing illness severity, patients are more inclined to emphasize affective symptoms [1] . This gives an indication as to which symptoms may predict patient dissatisfaction with their mental health, but direct evidence is lacking. The current study attempts to address this gap in the literature.
The study utilizes the fact that satisfaction with mental health is often assessed within scales measuring subjective quality of life such as the Lancashire Quality of Life Profile [2] and the Manchester Short Assessment of Quality of Life [3] . We combined data from several independent studies of patients with schizophrenia in which patients rated their satisfaction with their mental health and in which their symptoms were observer-assessed using the same method, and for which we could access the full original data sets. We conducted an individual patient data meta-analysis to identify which psychopathological symptoms are associated with satisfaction with mental health. We also explored the influence of age and gender because previous research has suggested that age may be positively linked to life satisfaction [4] , whilst findings concerning gender have been mixed, with studies coming to opposing conclusions regarding which gender tends to be associated with a higher life satisfaction [5, 6] .
Methods

Design
An individual patient data meta-analysis was carried out to examine the effect of symptoms on satisfaction with mental health in 2,488 patients from 8 independent studies. The studies were selected because they used consistent instruments to measure symptoms and satisfaction with mental health, and because of access to the full data sets, and the pooled sample can as such be considered a convenience sample.
The original 8 studies from which the full sample was drawn consisted of: (1) a Nordic multisite study [7] , which investigated predictors of subjective well-being in community patients with schizophrenia in the 5 Nordic countries; (2) an explanatory-model study [8] comparing patients' explanatory models for schizophrenia across 4 ethnic groups in a London community sample; (3) the DIALOG trial [9] , which tested the effectiveness of a structured patient-clinician communication intervention in community samples across 6 European countries; (4) the EDEN trial [10] , which compared day hospital versus inpatient treatment in 5 European countries; (5) InvolvE [11] , which followed patients who had been involuntarily admitted to 22 UK hospitals; (6) EPOS [12] , which tested the advanced DIALOG+ intervention involving a patient-centred solution-focused approach in a London community sample; (7) REFOCUS [13] , a 2-site cluster randomised controlled trial testing the effectiveness of a staff-based intervention on recovery for patients with psychosis in England; and (8) NESS [14] , which was a randomized controlled trial to examine the effectiveness of body psychotherapy for schizophrenia in several UK sites. Participants A total of 2,488 patients were included from the 8 existing samples, the inclusion criteria being firstly having a diagnosis of schizophrenia, schizotypal, or delusional disorders according to ICD 10 (F2) and secondly being aged 18-65 years. If the studies involved more than one time point, baseline data were used, as these tended to be more complete than at other points of time and can be assumed not to be influenced by the treatments in the different studies.
Measures
For psychopathological symptoms, the studies from which the samples were drawn used either the Brief Psychiatric Rating Scale [15] or the Positive and Negative Symptoms Scale [16] . These scales both contain 18 identical items, which can be divided into the following 5 symptom sub-scales [17] : positive (e.g., hallucinations), negative (e.g., emotional withdrawal), affective (e.g., depressive feelings), activation (e.g., tension), and hostility (e.g., suspiciousness). The items were rated by trained researchers on a 7-point scale ranging from "not present" to "very severe." For satisfaction with mental health, an identical item from either the Manchester Short Assessment of Quality of Life [3] or the Lancashire Quality of Life Profile [2] was used, i.e., "How satisfied are you with your mental health?," rated on a 7-point scale ranging from "couldn't be worse" to "couldn't be better."
Analysis
To account for possible differences between the original study samples, mixed multilevel univariate and multivariate regression models were used, with patient data as level 1 and study as level 2. As well as the 5 symptom sub-scales, age and gender were included in the analysis as research has shown that age tends to be positively related to global life satisfaction [4] and gender may also play a role [5, 6] .
Firstly, individual mixed multilevel univariate regression models were carried out for each of the 7 potential predictors of mental health satisfaction (age, gender, and the 5 symptom subscales), with study as a random effect and the potential predictor as a fixed effect. Secondly, those variables that significantly predicted mental health satisfaction (p < 0.01) were simultaneously entered into a mixed multilevel multivariate regression model, again with study as the random effect and predictors as fixed effects. To give an estimate of the variance accounted for in the model, the model was rerun with all predictors as fixed effects. Analyses were conducted using Stata version 14.1 and SPSS version 24.
Results
The descriptive statistics and means for each of the samples are presented in Table 1 . The majority (65.3%) of the participants were male, and their mean age was just under 40 years. Levels of mental health satisfaction hovered around the neutral middle mark of 4 in most of the studies, indicating mixed feelings towards mental health satisfaction. In the univariate regression analyses, demonstrated in Table 2 , neither age nor gender significantly Psychopathology DOI: 10.1159/000487399 predicted mental health satisfaction. However, all 5 symptom subscales were significant negative predictors of mental health satisfaction when entered into separate univariate models.
Also shown in Table 2 , when entered simultaneously, only the affective and negative symptom subscales significantly predicted mental health satisfaction (p < 0.001), with higher symptom levels predicting lower levels of mental health satisfaction. Positive, activation, and hostility symptoms were no longer significant predictors of mental health satisfaction in the multivariate model.
To get an estimate of the variance accounted for in the mixed multilevel model described, a simpler multiple regression analysis predicting mental health satisfaction with all significant predictors (including study) as fixed effects was run. This model gave an r 2 value of 0.225, indicating that 22.50% of the variance in mental health satisfaction was accounted for by the significant predictors.
Discussion
All 5 symptom subscales predicted mental health satisfaction when entered into individual models, but when entered simultaneously only affective and negative symptoms remained significant predictors of mental health satisfaction. The significant predictors account for a relatively large proportion of the variance in patients' mental health satisfaction, which suggests that affective and negative symptoms are those that are most closely linked to patients' feelings of dissatisfaction with their mental health, and the distress that this can be presumed to entail.
Strengths and Limitations
To our knowledge, this is the first study to explore which symptoms of schizophrenia are linked to patients' satisfaction with their mental health, and the pooled analysis included a substantial sample size originating from Values are presented as means ± SD or numbers (%). independent studies. An individual patient data metaanalysis is more methodologically robust than a conventional meta-analysis of aggregate data sets in that it allows more precise estimates of the effects of influential factors, whilst controlling for possible confounding factors including heterogeneity across studies at the patient and sample levels [18] . Another strength of this study results from its use of observer-rated symptom scores to assess psychopathology. The findings would be less interesting if the patients themselves had rated their symptom levels as well as their mental health satisfaction, due to the tendency for selfratings to correlate with each other. Previous research has found that a single general appraisal tendency factor explains more than half of the variance in subjective qualityof-life scores and self-rated symptom scores [19] [20] [21] . This would not be a problem for this study, as patients only rated their satisfaction with mental health and did not rate their own symptoms. The fact that observers provided symptom scores also strengthens the argument for symptoms influencing mental health satisfaction, rather than vice versa, as it seems more conceivable that mental health satisfaction would be influenced by symptoms (as rated by observers), rather than externally rated symptom ratings being influenced by patients' satisfaction with their mental health.
A possible limitation of this study was the outcome measure consisting of a single item, rather than a validated scale. However, as this study was an explicit attempt to break down and extend results from studies looking at overall satisfaction with life, this flaw was inevitable. The results make a case for the development of a validated scale to measure mental health satisfaction in the future.
Another limitation of this study is the fact that we only controlled for gender and age as possible confounding factors, whereas other potentially important factors such as duration of illness and recent symptom changes were not controlled for. The use of mixed multilevel models means that any systematic differences between the original samples were controlled for, so this would not have been an issue when interpreting the findings. Nevertheless, including these factors may be of interest in future research, as illness stage could potentially act as a moderator of the effect of symptoms on mental health satisfaction. Another possible limitation results from the convenience sampling used when selecting the original data sets to be included. However, this method also allowed for a very large full sample, and fidelity in the methodology used.
Comparison with Previous Research
Although there has been very little attention paid to patients' satisfaction with their mental health specifically, overall subjective quality of life (SQOL) assessments are relatively commonplace. Previous research attempting to clarify which symptoms most strongly predict SQOL has yielded somewhat mixed results. The most strongly supported relationship between symptoms and SQOL has been that between affective symptoms and SQOL [5, 22] , which is a logical link given that feelings of depression in particular are often indicative of feeling unsatisfied with life in general. This link is consistent with the current findings.
However, the influence of negative symptoms on overall life satisfaction has not always been as evident in previous studies. Some studies have found negative symptoms to be predictive of SQOL alongside affective symptoms [23] , but this link has not been consistently supported across the course of the illness [24] or across studies [25] . For example, a recent study found that when measured by the Positive and Negative Symptoms Scale, negative symptoms were not significantly associated with SQOL [26] . Other research has found that SQOL is better predicted by affective and hostility symptoms than by negative symptoms [22] . The current study focused specifically on mental health satisfaction, so the results do not contradict these previous findings but instead add to our existing knowledge of the effects of symptom sub-scales in schizophrenia.
Negative symptoms have long been known to have detrimental effects, especially for functional outcomes [27] . However, there has been some debate as to how much negative symptoms impact patients' own experience of distress. It has been suggested that the emotional withdrawal and blunting that are key to the negative symptomology result in patients actually experiencing less immediate distress in that they feel less strongly generally [28] . The current findings do not support this view and instead suggest that, although the control of positive symptoms with antipsychotics may be important, the negative symptoms that often remain may have the strongest influence on individuals' perception of their mental health, second only to affective symptoms. This profound influence of negative symptoms is further reinforced by the findings from 2 recent studies of patients with schizophrenia, where negative symptoms were found to be strongly negatively associated with subjective well-being [29, 30] .
Our findings suggest that, alongside affective symptoms, negative symptoms have real consequences in Psychopathology DOI: 10.1159/000487399 terms of how mentally well people feel and their perception of their illness. In contrast to the depiction of negative symptoms leading to apathy, and being associated with a deficit of awareness or caring [29] , the findings suggest that these symptoms are exerting their influence in a way that people are conscious of, and explicitly identify as mentally unhealthy. Future studies that break down negative symptoms further would be beneficial in order to gain a greater understanding of whether the association derives more strongly from experiential or expressive negative symptoms, as some research has suggested [23] .
Compared to previous research on overall life satisfaction which found that symptoms accounted for less than 10% of the variance in SQOL [22, 26] the current study found that a relatively high proportion of variance in mental health satisfaction (22.5%) was accounted for by affective and negative symptoms. This suggests that when it comes to mental health satisfaction specifically, these two types of symptoms may not only be experienced as most distressing but that their presence may have a considerable influence on patients' assessments of their mental health. Feeling unsatisfied with their mental health may increase patients' motivation to engage in treatment. Yet, if low satisfaction remains after a period of treatment it might also disincline patients to adhere to treatment, and potentially increase the risk of remaining without care. These possible ramifications of mental health satisfaction remain unclear, and further research is needed to enable any firm conclusions to be drawn.
Conclusions
This study illustrates the important role that affective and negative symptoms play in the views of patients with schizophrenia, and in particular their judgement of their mental health, in the largest individual patient data analysis of this kind to date. When the 5 symptom sub-scales were included as potential predictors of mental health satisfaction, only the affective and negative symptom subscales were shown to be significant predictors of mental health satisfaction, accounting for a significant and relatively large proportion of the variance in mental health satisfaction. The relationship between affective and negative symptoms and mental health satisfaction and distress should be explored further in future studies.
